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Abstract: 
 
Although bats of the genus Rousettus are important ecologically as pollinators and natural 

hosts for zoonotic pathogens, little is known about their basic physiology. Therefore lipid profile 

which includes cholesterol and triglyceride have been analyzed. Cholesterol is a waxy fat used 

for cellular function and production of hormone and triglyceride , which is the main storage 

form of fat in the body, serves as building blocks for cells and are used to create energy, is 

synthesized in the liver from proteins and carbohydrates, and also come from the fats in food. 

For the present study the blood serum of 36 male Indian fruit bats, Rousettus leschenaulti 

(Desmerest) was analyzed in a complete calendar year from their natural roost, Mansar / 
 
Kandri mines, Nagpur, Maharashtra (20°2”N, 78°95E). The highest values were recorded 

during May- September and December, depicting less exposure to stress, less utilization of 

required energy resulting into less dehydration of body fluids. In March the significant decline 

was recorded in serum triglyceride level and relatively (intermediate) constant-values were 

recorded during rest of the months January, February, April, May, October and November. A 

significant decline in the March might be due to breeding stress, and probably enhancement in 

the sexual behavior, aggressive approach towards female, competition among males and onset 

of summer. Such studies provide basic physiologic information that can be used in future for 

health and disease studies of Indian flying fox. 
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Introduction: 
 

The blood composition be used as an indicator for evaluating the health and 

well-being of mammals, similarly concerning their role in the pathogenesis of 

rabies more information is needed regarding their ecology and physiology 

(Halloran and Pearson, 1972; Koopman et al., 1995)Blood parameters are 

dynamic values that can vary in complex ways with a variety of factors, 

including season, sex, age, nutritional state, stress, capture method, 
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anesthesia and extrinsic factor (e.g. month, method) (Seal et al., 1972 a,b; 

Wesson et al., 1979). Blood analysis is an important tool in searching for 

corrections of blood elements and mutational condition of disease. The greatest 

biological diversification is observed among the bats of the tropics and 

subtropics due to varied behavioral, morphological and physiological 

specializations and adaptations (Krutzsch and Wimsatt, 1963). Analysis of lipid 

profile is useful as an index of health to nutrition and season, physical and 

exertion stress in humans and animals (Powell and DelGiudice, 2005). 

 
 

Material and Method: 
 

The specimens of Rousettus leschenaulti were collected with the help of mist 

net placed in the underground mines of Mansar / Kandri Near Nagpur, 

Maharashtra (20°92"N 78°95"E). Time of collection, body mass, wing span, 

length of forearm and other salient features of each specimen were maintained 

in the field diary and then each male was transferred to an individual 

comfortable cage. These traps were transported to the RTM Nagpur University 

Laboratory. Minimum noise, human exposure and handling were employed to 

minimize capture stress and excitement. For each sampling, three bats were 

used. For blood sampling the bats were held in hands and no anesthesia was 

used at the time of sample collection 2 ml of blood was collected into sterile 

tube with no anticoagulants (neither EDTA nor heparin). The Serum cholesterol 

(CHOD_PAP method,Tietz,1999) and serum triglyceride (GPO-PAP, end point 

assay (Nader et al, 1994) estimation was performed using a technicom semi-

auto analyser (RA-50 Technocom, Germany) with The data was analysed 

statistically; standard errors were calculated on the basis of which graphs were 

plotted to compare the seasonal variations. 

 

 

Result and Discussion: 
 

The mean range during the annual cycle of R. leschenaulti was noted to be 

10.27 to 23.90 mg/dl, highest values being in the month of May, June, July 
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which happens to be the reproductively quiescent period, the utilization of 

cholesterol might have been less since they are the precursors of testosterone 

whose value being at decline. On the contrary the serum cholesterol level 

declined in November and March, which is the breeding period of the Rousettus 

and the testosterone values were at the peak, emphasizing the utilization in the 

synthesis of testosterone (Table-1, fig. 1) and the approximate range of mean 

values of triglyceride were recorded to be 9.93 mg/dl. to 22.30 mg/dl. The 

highest values were recorded during June-September (20.07 to 21.33 mg/dl) 

and December (21.40 mg/dl) depicting less exposure to stress, less utilization 

of required energy and the pleasant rainy season, not resulting into 

dehydration of body fluids. In March the significant decline was recorded in 

serum triglyceride level (9.93 mg/dl) and relatively (intermediate) constant-

values were recorded during rest of the months January, February, April, May, 
 
October and November. A significant decline in the March might be due to 

breeding stress, and probably enhancement in the sexual behavior, aggressive 

approach towards female, competition among males and onset of summer 

(Table-1, fig. 2). The annual variations in the cholesterol values for Rousettus 

appears to be in consonance with various factors described for mammals 

including a few notes on other Chiropteran species. Thus our results on 

cholesterol and testosterone are in agreement with the statement of Duell and 

Bierman (1990) that there is significant corelation between the endogeneous 

sex hormones and high-density lipoprotein (HDL) cholesterol levels in healthy 

men. All classes of plasma lipids (cholesterol, total glycerol and phospholipids) 

during late fall-early winter, that is during the period of the year when plasma 

levels of both thyroxine and testosterone were minimal, plasma lipids 

subsequently decreases to minimal levels either in early summer and become 

detectable as trace components during cold months (Laplaud et al., 1989). At 

the same time assessment of environmental stresses, rapid food-passage time, 

and oxygen-consumption data support the hypothesis that there must be a 

great capacity for change in blood morphology and blood chemistry of bats. 
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Multiple linear regression analysis identified several factors are correlated 

highly significnalty with cholesterol levels, including alcohol intake, frequency 

of strenuous exercise, age, levels of cholesterol, triglycerides etc. (Duell and 

Bierman, 1990). The base line data on cholesterol values are essential tools for 

assessing health in humans and animals (Peinado et al., 1996; Smucney et al., 

2001) or these data can serve as a useful baseline for both captive and animals 

(Bush, 1991; Broughton 2nd, 1992) or important in the studies of small 

population size, those are vulnerable to local extinction, restricted distribution 

and relatively specialized resources use-such as spotted skunk (Crooks et al., 

2003). Cholesterol exhibited higher ranges since they are more sensitive to 

recent diet or alternating bouts of nursing and nutritional deprivation (Powell 

and DelGiudice, 1995; Sam et al.,1995). Card et al., 1985 also noticed that 

these changes are associated thyroid activity. According to these authors 

serum cholesterol is relative low but in keeping with the trend among 

herbivores but rarely in carnivores and hence dietary habit is of great 

importance in determining serum cholesterol levels. Lower cholesterol values 

indicates moderately reduced fat intake (Seal et al., 1975). Cholesterol levels in 

blood is of great biological significance, this difference probably is due to the 

diet and the sedimentary life of the captivity (Currier and Russel, 1982; Keiver 

et al., 1987). An additional difference might be the amount of frequency of 

meals. Similarly the values are lower in new born fawns from captive does fed a 

low protein level (Sam et al., 1995). Similarly a relationship exist between 

seasonal variation in blood biochemistry, shifts in diet and body condition in a 

single population of white tailed deer (Moen, 1978; Hawley, 1987). Since 

triglycerides are the storage form of fat in the body, serving as building blocks 

for cells and utilized to create energy they are to be broken down to fatty acids 

and glycerol by lipase as the first step in the use of fat for muscular energy 

(George and Talesara, 1962; George, 1964). As described previously the 

increase or decrease in the values are subjected to intrinsic and extrinsic 

factors, thus the increases in plasma-free fatty acids as coupled with the 
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decrease in liver triglycerides and free fatty acids is reported by Esher et al. 

(1973); Heard and Whittier (1997). The stressful effect of restraint and handling 

must be considered when measuring blood parameters and interpreting the 

results (Chapple et al., 1991; Lander et al., 2003). Stress resulting from fear, 

excitement, apprehension or handling can cause the levels of triglyceride 

increases when rats are exposed to cold and to low quality food (Alfaro et al., 

1994; DelGiudice et al., 1994). Similarly a study on Rousettus aegyptiacus in 

captivity showed that triglyceride levels undergo daily changes, high levels 

being in evening and low in the morning (Westhuyzen, 1978), similarly an 

increase in serum triglycerides during hibernation in captive black bears 

(Nelson et al., 1973). In consonance the levels of triglyceride of bats, Rousettus 

aegyptiacus captured near lilia trees were significantly higher than that of bats 

caught near of carob and loquat trees whereas the triglycerides level of bats 

caught near mulberry trees were intermediate (Korine et al., 1999). The 

baseline data on triglycerides values are essential tools for assessing health in 

humans and animals (Heidt and Hargraves, 1974). From the foregoing it is 

concluded that in male R.leschenaulti the approximate range of mean values of 

lipid profile which were recorded are comparable to other mammals including 

bats throughout the annual cycle subjective to all the factors aforementioned. 

 

 

Conclusion: 
 

In conclusion moreover, our studies were comparable to the previous studies 

on non hibernating bats and other mammals. At the same time this baseline 

data on physiological characteristics of blood lipid profile is essential in the 

management of wild animals and hence conservation of species. 
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Table 1 – Pertinent data regarding collection of Rousettus lecshenaulti used for 

the present study. The number in parenthesis is for animals used. (Values are 
mean ±SE). 

 

Specimen Date of Time of 
Body weight(g) 

Total  

(n = 3) collection collection Cholesterol(mg/dl) Triglyceride(mg/dl)   

Male 8/1/07 10.10am 111.33 ± 1.86 17.80  0.153 15.20  0.173 

Male 6/2/07 10.45am 113.33 ± 1.67 15.00 0.173 12.17 0.203 

Male 9/3/07 10.10am 128.00 ± 1.53 11.80 0.153 9.93 0.120 

Male 8/4/07 10.45am 100.00 ± 2.89 19.23 0.578 17.20  0.173 

Male 8/5/07 11.00am 98.00 ± 0.58 20.93 0.233 18.33 0.088 

Male 9/6/07 10.10am 95.00 ± 2.65 23.90 0.346 20.07  0.233 

Male 9/7/07 10.45am 93.00 ± 2.52 22.67 0.203 22.30  0.208 

Male 6/8/07 10.35am 70.67 ± 0.67 20.13 0.120 20.03  0.291 

Male 4/9/07 11.30am 71.00 ± 1.0 21.27 0.145 21.33  0.088 

Male 6/10/07 12.00noon 100.67 ± 5.21 17.13 0.186 15.60  0.231 

Male 9/11/07 11.30 am 121.67 ± 1.67 10.27 0.145 18.03  0.145 

Male 11/12/07 11.30 am 99.00 ± 2.08 23.10 0.208 21.40  0.265 
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Fig. 2 - Annual changes in serum triglyceride concentrations in 
male Rousettus leschenaulti. Each bar represents triglyceride 

concentration in mg/dl (Mean ± SEM) 
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